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(54) rMflPOMEXAHMHECKAR flOPHWPYK)- 
liJAfl rOJIOBKA fl/lfl PACWHPEHHH rO<I>- 
PMPOBAHHOrO n/IACTblPfl B OBCAflHOI/l 
KOJIOHHE . 

(57) rMApoMexaHMHecica« AOpHMpyiomaR r °i°" 
BKd a>w paciunpeHUR ro<$>pnpoDaHHoro nna- 
cTwpfl b o6caAHOii Ko/ioMHC /JopHMpyioma* 
ro/ioBKa coAep)KMT KOHyc-nyaHCOH c npOAont- 
hwmh npo<i>nnbHWMw KOHaBKaMM. Kopnyc c ca- 
Moyn/ioTMfliomeMC« Tpy6vaTOM AMa<J>parMOM. 
CTyneMM3TWMM b nonepesnoM ce»ienMM okhs- 
mh m pa3MemeHHWMn b hhx buabmxhumm cex- 
Topa mm , cTyneHMdTUMti b nonepeMHOM 
ceMeHnn. 4 m/i. 



M3o6peTeMne otmocmtc* k ycrpOMCTBaM 
A/in peMOHTd o5caAHbix ko/iohh hc^tahmx. ra- 
30bwx m Apyrnx cxeaxMH c ue/ibio bocct3hob- 
neHMfl repMeTMMHocTM m ynpOHMeHMw ctchkm 
ko/iohhu nyTeM ycraHOBKM CTa/ibHoro nnacTbi- 
pn m C03A3HM& HanpflxeHHOA cwcteMW o6caA* 
h3r Tpy6a - nuacTupb. 

Ue/ib M3o6peTeHM« — yae/iMMeHMe 34xj>e»c- 

TMBHOCTM pa60TM rO/IOBKM 33 CMCT yBB/IMMCMMB 

paAwa/ibHoro ycwnnfl na cexTopa m yaennMe- 
HMe cpoxa c/iy*6u. 

Ha 4)nr. 1 fipeACTaB/ieHa AOpHnpyiomafl 
ronoBKa, npOAO/uHUH pa3pe3 t b rpaHcnopT- 
hom nonoxeMMw; Ma <J>Mr. 2 - AOpHupywmafl 
ronoBKa. o6immm bma. a pa6oneM no/ioxeHuu; 
Ha 4>wr. 3 - to xce, nonepe^Hbifi paape3 npn 
pactuMpeHMM ceKTOpoB b Tpy6e c MWHWManb- 

MOM TO/IIUWHOM CTeHKM: M3 4>Mt\ 4 - TO *e. 

nonepeMHwa paaped npw npn*taTMu n/iacTbipR 

B Tpy5e C HaKCHMa/lbHOH TOniUMHOM CTeHKM. 

rMApoMexaHMsecKan AopHMpywmaR ro/io- 

BK3 COCTOMT M3 KOpnyCd 1 C OKHdMM, BbinOJl- 



HeHHoro b BMAe ynopHwx <(>/iaMueB 2 m um/imh- 
Apa-x/ieTKM 3. 3axpen/ieHHOM MeacAy <t>/ianua- 
mm. 0km3 xopnyca Bwno/iHeHu CTyneHMaTWMM 
b nonepeMHOM ceseHMM. Ha nycTOTenoM 

CTBOAbHOM M3CTM KOpnyCa ra MKOM 4 33THHyTbi: 

KOHyc-nyaHCdM 5, ynopnue 4>naHiibi 2 m um- 
#iMHAP"K/ieTica 3 . Uu/iMHAP-KieTica 3 4>MKCMpy- 

GTCR T3KMM 06pa30M, HTO fl/lOCKOCTM 
CMMMeTpMM OKOH KOpnyCB M yCTBHOB/ieHNblX B 

HMxcTyneMsaTbix b nonepenHOM HanpaBneHWM 

CCKTOpOB 6 COBMeiUeHU C n/IOCKOCTRMM CMM- 
MeTpMM npoAO/ibHbtx npo<t>MnbHbix KanaBOK 
KOHyca-nyaHCOHa 5. Ha CTBO/ibnow MacTw xop- 
nyca noA MMyiMHApOM-KneTKCM 3 m ceKTOpdMM 
G pa3MemeHa caMoyn/ioTHRiotAancp Tpy6na- 
tp» AM3<t>parMa 7, aaaMMOAeMCTBytoiuan c 
6onbuiMMM CTyneHRMM cexTOpOB 6. 

Yctpo^ctbo paSoTaeT c/ieAytouiMM o6pa- 
30M ( 4)Mr. 2). 

(IpM cnycxe b o6caAHyto ico/iOHHy 8 hmx- 
hmm xoneu ro<t>pnpoBaMHoro nnacTwpa 9 pac- 
no/ioxeH Ha xoHyce-nyaHCOHe 5, npimeM 
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BorHyrweuyMM nnacTup* eocAeHU MynnpawT- 
e npoAO/ibHue npo(J>MHbHbie xaHaBXM xony- 
nyancoHa. flnacTbipb MaAd na lirraHrw 10 
* ero BepxMMA komcu <t>wxcnpyeTC* topuom 
cm/iobwx unnnHAPOB AopHa m/iw rwAPOMexa- 
MMMecKoro RXOpR. 

Rpw C03A3HMM pa6oMero AaoneHvtR ao- 
pHupyiomaw ronoBxa bxoamt b n/iacTbipb. pac- 
WMpaa ero ao nnoTHoro xoHTaxTa c o6caAHO& 
Tpy6ovi. noA AaaneHMeM caMoynnoTHRwmwe- 
ca xohuw uM/iMHAPMMecKOft A*a<t>parMbi 7 
n/iOTMo npuxMMaiOTCw x CTeHxaM rnyxoro yr- 
iiy6neHM« A, co3AaaaR repMeTMHHOCTb b pa6o-. 
sew xaMepe npaiawHecxw 6e3 paAna/ibHoro 
pacoJMpeHMR. 

UeHTpa^bHaft nacTb mbQpbtmu 7, pac- 
ujMpnucu eo3AeACTByeT Ha BbiABWttHSie cex- 
Topw 6, npvtxMMan mx x HeAOXviMaM rinacTbip* 

four. 2). ■ . 

npw 3tom ocranbHaa MacTb paciuupRio- 
meftcp Awa^parMW ynnpaeTCn b nenoABM*- 

H y K) BMyTpeHHKJIO ' TlOBepXMOCTb 

UM/iMMApa-xneTKM-. . 

Pa6oMwe <t>yHxuvw nepeMeceMw na oo/iee 
npoMHyio m AO/ir6BeMHyK> UMnnHAPWHecxyio 
vacTb Awa^parMW. 

. Uw/iMHApiwecxaa Ana<t>pa™a, pacuiMpa- 
acb, ynwpaeTCR sacTbK) csoeft BHeumea no- 
epxMOCTM b un/iMHAp-xneTky. B pe3ynbTaie 
Ha Awa<t>parMe B03HwxaiOT npRMoyroribHue 

BWCTynbl anaAMHbi (B 3aBMCMMOCTH OT'CTC* 
flBHW BWABVIXeHMR CeXTOpOfl), COOTBCTCTByiO' 

mwe'onopMoft noBepxHOCTH ochob3mmr 
Ka>xAoro cexTopa. Bchwhmmb owabm)kchm» 
ccxTopa xo/te6neTca b 3aewcMMOc™ otto/iium- 
Hbi ct6hkvi o6caAHO& Tpy6u, HanwMMfl w/m ot- 
cyTCTBM* nnacTbipw. 

Ha 4>wr. 3 m 4 noxa33HU npeAe/tbHuecny- 
Maw BWABM*ceH0B cexTOpos noA Harpyaxoft: 
npw pacuiMpeHMH BTpy6e c MviMMMaiibHOft Ton- 
muiHoft CT6HKW (4>mi\ 3) * b Tpy6e c MaxcwMa/ib- 
ho& TomuwHow deHXM c rmacTbipeM (4>nr. 4). 
YcTynu, xoTopwe npw stom o6neraeT A*a<$>- 
parMa no nepuMeipy onopHOw noaepxHOCTM 
ochob3hmr cexTOpa. He npeBMiuaxn 3-3;5 mm. 
npw cr/iaxenHbix KpOMxax m MWHMManbHbix 
3a3opax b oxHe Me>xAy cexTopoM m xopnycoM 
wcx/iioHaeTcn npwMMHa 6ucTporo p33pyu>eHna 



pe3MHu Awa<J>parMu: 3aTexdHwe m noc/ieAy**- 
mee 3amcM/ieMne. fla*e o c/iynae nopusa aw- 
a4>parMbi na ydyne (noc/ie AiMTenwiofi 
3xcnnyaT3UMM) a ro/iosxe yAaeicn zierxo boc- 
5 cTBHOBHTb Heo6xoAWMoe AaB/ieHwe m 3aaep- 
ujMTb ydaHOBxy nnacTupn 6e3 aBapwA m 
oc/io)KHeHiivi. npw nopbiBe Awa<t>parMbi yTenxa 

)KMAKOC7H 003MOXHa TOAbXO Mepe3 3330pU B 

OKHe moxay cexropoM m xopnycoM. npw xoao* 
10 bom nocaAxe cexTOpa b oxne cyMMapHaa nn^- 
maAb 3aaopoB Me npeBbituaeT 20-40 mm . 
ymiTbiBan 6oflbiuou xoa^wmieHT conporwD- 
neHMR y3xoro mefleenAHoro aa3opa m nepe- 

Kp bITMR OCHOBHOH eTO M3CTM pe3MMOM 

15 Awa<i>parMU. neo6xoAWMoe AaBneHwe MOJxeT 
. 6bitb flerxo BOCCTanoB/ieHo He3HaMMTe/ibHbiM 
noBuujeHHeM npow3BOAWTeiibHOCTM MacocHa- 
roarperaia. 

CyMMapHoe paAwa/ibHoe yen/we, paaBM- 
20 saeMoe ronoaxow, nepeAaeTcn ne Ha 12. a na 
6 BbiABMXMwx cexTOpoa. CfleAOBaTe/ibMO, npw 
3tom me pa6o*4eM AaayieHMw ycwnne paAwa/ib- 
Horo B03Ae«CTBM« cexTOpa Ha HeAOMCMM ro4>- 
pbt B03pacTaeT b A»a pa3a. mto rapaHTMpyer 
25 no/iHoe npM)xaTne n/\acTbipR. . 



O o p m y n 3 M3o6peTeHHti 

rMAPOMexaHMsecxaji AopHwpywmaji ro/io- 
30 bxa ai» pacwwpeHMfl ro^pMpoaaMMoro n/ia- 
CTbipn. b o6caAHOft xohoHHe, BKAiosaioiuaji 
xonyc-nyaHCOH c npoAonbHWMM npo^HnbHw- 
mh xaHaexaMw. xopnyc c pa3MemeHMuMH b 
HeM caMoyniioTHRWiueMcn TpySsaTOM AMa4^ 
35 parMOft m buabmnhumm cexTOpaMid, cryneHMa- 
tumm b ceneHMvi, ycTaHOB/ieHHMMW c 

B03M0)KH0CTbl0 B33VlM0AeMCTBl1ll 60/lbllie* 

ctyneHbio c Awa<J>parMoA, oTHMMaiomajiCR 
TeM. mto, c uehbio yBe/nmeHMR 3<txt>ex™eH0CTn 

40 pa6oTw ronoBXM 3a cneT yBeniweHMii paAMa/ib- 
Horo ycM/iMR na cexTopa m yee/iwHeHMR cpoxa 
cnyx6u, BUABv«xHue cexTopa BbinonHenw 
• cTyneHMaTWMM b nonepesHOM ceMeHwu. a xop- 
nyc MMeeT CTyneHMaTbie b nonepeMHOM cene- 

45 hmm oxna noA BWABMJXHue cexTopa. npimeM 
n/iocxocTM cMMMeTpHM oxoh xopnyca m npo- 
AO/ibHbix npo4>wnbHwx xaHaBOx xonyca-nyaH- 
cona coBMemeHbi. 
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Enhanced effldsacy of the head for expanding the corrugated patch 
is due to the Increased thrust on the sectors, and Its longer serrtce 
lire. The extendable sectors are of tlepped design matted by Uw 
steps of the housing. The symmetry planes of the ports In the housing 
and of the longitudinal profiled grooves of the cone-punch are 

mUfne The hydromechanics! head is lowered to the casing string (8) 
so that the lower end of the corrugated patch (9) Is on the cone-punch 
(6) and the concave part of the patch engages the tongitudlnsi 
profited grooves of the punch. The patch Is held on the rod ( 10 ) and 
Its upper end Is then fixed by the actuating cylinders of the mandrel, 
•"he pressure forces the cylindrical diaphragm (7) to bear on the 
>1 of the blind recess ensuring hermetic! ty of the working space. 
USE /ADVANTAGE . Repair of casing strings of oil. gas and 
v<her boreholes by installing a steel patch. Enhanced effectiveness 
of the head Is due to Increased radial stress on the sectors. 
Bui .28/7.7.12. (4pp Dwg.N0.1/4) 




©1993 DERWENT PUBLICATIONS LTD. 
14 Great Queen Street, London WC2B 5DF 
US Office: Derwent Inc., 1313 Dolley Madison Boulevard, 
Suite 401 McLean, VA22101, USA 
Unauthorised copying of this abstract not permitted 



BEST AVAILABLE COPY 



[see English abstract-separate page] 



[state seal] Union of Soviet Socialist 

Republics 
USSR State Committee 
on Inventions and Discoveries of the State 
Committee on Science and Technology 



09) SU (11) 1745873 Al 

(51)5 E 21 B 29/10 



SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(21) 4003368/03 

(22) June 6, 1986 

(46) July 7, 1992, Bulletin No. 25 

(71) All-Union Scientific-Research 
Institute of Well Casing and Drilling 
Muds 

(72) S. F. Petrov, O. A. Ledyashov, M. L. 
Kisel'man, and V. A. Yur'ev 

(53) 622.248(088.8) 

(56) USSR Inventor's Certificate No. 
739214, cl.E 21 B 29/00, 1980. 

USSR Inventor's Certificate No. 
989038, cl. E 21 B 29/10, 1981. 



(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. 1 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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